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Abstract
The IDEXlab (Integrative Design Experience Laboratory), originally funded through a National Science Foundation 
(NSF) Transforming Undergraduate Education in STEM (TUES) grant, is a curriculum program redefining traditional 
pedagogical approaches by integrating academic curriculum content through an applied project in an office/
studio/lab environment. Working across disciplines; students design, build, and commission projects for community 
and regional partners. The program has successfully completed a farmer’s market, a welcome center, an exhibit 
space, a teaching pavilion, a mobile classroom, and more. In the past, each of these project-based experiences
has demanded in-person access to physical space for collaboration, physical technology for production, and 
fabrication tools for construction. In six years of operation, we have expanded and evolved the IDEXlab concept, 
expanding into multiple departments, rotating faculty in and out, and delivering many community partners tangible
products, both through design and construction services.
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(retail) How can we create an 
experience to encourage more 
business for local dining with the 
restrictions of social distancing?
(healthcare) How might we provide 
comfort, hope, and dignity to those 
experiencing implications due to 
COVID-19?
(education) How can we improve the 
remote learning experience for 
kindergarten through 3rd grade 
students during the COVID-19 
pandemic?
(housing) How can we provide basic 
needs to the homeless population 
during times of uncertainty?
(retail) How should we shift the 
grocery store experience to respond to 
COVID-19?
(workplace) How can we provide an 
appropriate work environment for 
employees that have been urgently 
forced to work from home due to 
COVID-19?
(healthcare) How can we provide 
emotional and mental support to 
front line employees during a 
pandemic?
(agriculture) How might we reduce 
exposure to COVID-19 by providing 
options to grow food at home for 
individuals lacking the proper 
environment for supplemental 
outdoor growing?
(healthcare) How can we provide 
isolation and critical support for 
COVID-19 patients, in order to reduce 
the impact on essential/profitable 
surgeries to protect the healthcare 
system?
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WHO ARE WE? 
The IDEXlab (Integrative Design Experience Laboratory), originally funded through a National Science Foundation (NSF) Transforming Undergraduate Education in STEM 
(TUES) grant, is a curriculum program redefining traditional pedagogical approaches by integrating academic curriculum content through an applied project in an office/
studio/lab environment. Working across disciplines; students design, build, and commission projects for community and regional partners. The program has successfully 
completed a farmer’s market, a welcome center, an exhibit space, a teaching pavilion, a mobile classroom, and more. In the past, each of these project-based experiences 
has demanded in-person access to physical space for collaboration, physical technology for production, and fabrication tools for construction. In six years of operation, 
we have expanded and evolved the IDEXlab concept, expanding into multiple departments, rotating faculty in and out, and delivering many community partners tangible 
products, both through design and construction services.
WHAT WAS THE PLAN FOR SPRING 2020?
With the largest and most multidisciplinary diverse student group IDEXlab has operated with, the Spring 2020 cohort had the opportunity to work with two service-
learning projects, both design outcome focused, as well as a construction based project for another university supported program.  When selecting potential partners, 
the IDEXlab committee makes certain that the projects give students rounded experience in both design/build services and community driven impact.  The following 
projects were chosen for Spring 2020: 
1. Design for a Play-based Learning Outdoor Classroom for Cove Creek School  in collaboration with the Lucy Brock Child Development Laboratory Program
2. Conservation Mobile Retreat for Metamorphic Design Consulting
3. Construction of a Demonstration Landing for The Nexus Project in collaboration with Appalachian Energy Center
WHY FLIP THE CURRICULUM DUE TO THE PANDEMIC?
As the concerns for COVID-19 grew in the beginning of March 2020, the faculty advisor team became aware of the implications COVID-19 might have on our project 
sequence, and more specifically our methods of communication.  Proactively, we strategized a response to the possibility of a non-physical environment and determined 
that we could employ several new communication methods that might help restore the cultural and collaborative benefits of a physical design/fabrication space.  Zoom 
would be our answer to the audio-visual connection important to a team, while Miro a virtual whiteboard, would help us facilitate the development of a solution and 
accountability you achieve with desk meetings and group reviews.  However, even with all of the early planning of how we keep our cohort connected to fulfill our 
contractual obligation, the emotional impact became an increasingly critical factor in how we chose to move forward with our projects. 
Without the ability to meet face-to-face, our students would not be able to fulfill the construction portion of the Demonstration Landing for The Nexus Project.  In addition, 
the extension of Spring Break began to encroach on the time required to meet the project goals for our other two clients.  However, the deciding factor that changed the 
trajectory of our semester was making certain that our students where empowered to support of their community in a time of crisis.  To address this social responsibility, 
we refocused on the pandemic, giving our students opportunities to use design thinking to be part of the solution to a shared problem.
HOW DO WE RESPOND TO COVID-19?
In multi-disciplinary teams, students began collaborating to identify opportunities and challenges resulting from the growing pandemic. Exploring project opportunities 
by collecting information and data through interviews, surveys, articles, and observations, student groups began to recognize the impact the virus was having on the 
community, the state, the nation, and the world. Awareness and empathy expanded as the students embraced the research. Narrowing in on a specific topic led to each 
of the 9 teams defining one focused problem statement to carry forward into synthesis and conceptual development. Teams sought to provide conceptual solutions 
for topics ranging from retail, to healthcare, to education, to housing, to agriculture.  This need for change from the planned curriculum to a flexible real-time project, 
provided a chance to pilot virtual, collaborative workflow in multi-disciplinary teams, while still providing clear outcomes for reflection.
HOW ARE OTHER PBL AND CoP PROGRAMS PLANNING FOR THE UNKNOWN?
The literature exploring the implementation of either project based learning (PBL) or Communities of Practice (CoP) in an online format is limited. General evidence that 
providing teaming opportunities and advanced collaborative / mind-tools improves online student learning is provided by (Hou et al, 2020; Rapchak, 2018; Siampou et al, 
2014 ). In addition, Koh et al (2010) documented that integrating PBL into asynchronous online graduate courses improved advanced levels of knowledge construction 
for those students, showing that PBL has the ability to bring students together around a topic even in an asynchronous format. While these authors showed that PBL 
can be a helpful teaching method in online courses, sources sharing how to effectively implement PBL in an online environment were lacking.
 
Regarding the study of the use of CoPs in online and blended learning, Smith et al (2017) provide a detailed overview of previous research studies within the online/blended 
learning literature focused on the use of the CoP framework. While this paper provides an excellent overview of the concept of CoP, it does not provide insight into either 
the effectiveness of using CoPs online or suggestions for how to implement CoPs online; rather their overview of the previous studies is used to find opportunities for 
future research in online teaching and learning.
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Figure A. A virtual collaboration space, utilizing 
Miro - a visual collaboration platform, for faculty 
to breakdown the strategies of the IDEXlab 
curriculum. Note: This is a living and working 
space and provides an example of virtual 
collaboration. 
Figure C. An IDEXlab multidisciplinary team’s example of responding to a critical need resulting for the 
pandemic, generating conceptual solutions. Work created in Miro.
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Examples of social media- induced stressors:
Digital ‘FOMO’: fear of missing out because they weren’t keeping up with the latest on 
social media
Pressure to be liked: feeling like they need to post positive and attractive things about 
themselves or their life in order to get comments and likes from friends
Feeling powerless: having others post things about them that they cannot change or 
control
Discomfort from high levels of communication: feeling that a friend, classmate, or 
partner wants to text more than they are comfortable with
Feeling left out: seeing posts about events to which they weren’t invited
https://www.wellnesseveryday.org/child- and- teen- mental- health/social- media- teen- mental- 
health
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1. Lack of resources
2. Food insecurity
3. Children’s daily lives being altered
4. Language barrier
5. Isolation from social interactions
6. Stressors
7. Increased screen time
8. Not leaving the house
9. Boredom/Exhaustion
10. Family isolation
11. Inability to receive medications
12. Communities coming together while staying apart
How has the pandemic affected you?
Financially? 
Emotionally? 
Physically? 
How has social distancing affected you?
Ask different age groups to get varied responses (Elementary, middle, high school students, 
college- aged, young adults, middle aged, elderly, etc.)
In what ways have your needs been met?
In what ways have your needs not been met?
In what ways are you adapting?
Are you doing anything now that you normally wouldn’t have?
How does it affect your employment situations? 
What safety procedures are you following?
Do you feel informed enough about the procedures? 
Has anything positive come out of this situation?
Do you experience a lack of resources? (i.e. food, toilet paper, hand sanitizer, etc.)
Do you have special circumstances that impact how you are having to handle COVID-19?
What are your intentions in helping others and keeping yourself and others safe? 
Was there enough preparation in your field for a pandemic of any kind?
GENERAL PANDEMIC QUESTIONS
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to Educate Students 
with Disabilities?
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Pros:
Cons:
Pros:
Cons:
Pros:
Cons:
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Cons:
Not a physical learning environment
Short notice transition (less instruction for staff)
Access difficulty
Parents take on a facilitator role
Education can continue
Schools provide technology to those who need it
Education can continue
Does not rely on online courses
Great accommodation for students with learning 
disabilities
Students are not in a physical learning environment
Parents take on the facilitator role
Education can continue
Online courses blend with physical assignments
Great accommodation for students with learning disabilities 
or students that prefer on- paper work
Students are not in a physical learning environment
Parents take on the facilitator role
Involves scanning and submitting the assignments 
online
Allows students to make up their education at a later date if 
needed
Equal opportunity to learn
Their education is temporarily on hold
They may miss out on their summer break
Compensatory could be a result of something out of the 
student's control
Language 
proficiency level
Living under the 
poverty line
Lead to higher 
stress and negatives 
outcome.
Free and Reduced 
Lunch
$30+ of food per 
week per child
Only reaches 1 in 7 
children when 
school is out
Lack of resources:
People with medical needs are unable to find resources due to 
over purchasing by the general public (example: distilled water)
Isolation from social interactions:
Increases depression and loneliness
Exhaustion:
Medical workers are dying from exhaustion
Working hours on their feet with no break and little sleep
Language barrier:
Minorities community; In Charlotte where different groups of 
people and ethnic background ( especially, elders that does 
not speak English)
Misunderstanding the guidelines
Carly Naomi
GuinAlison 
Food insecurity:
People in specific programs (such as WIC) are limited with 
items they can purchase
General public is over- purchasing items these families rely 
on
Have little- no alternate food items they can buy
Children on free and reduced lunch are unable to go to 
school to eat lunch
Increased food waste due to over- purchasing
Unemployment rate is high during Covid-19
Children’s daily lives being altered:
Some children do not understand the pandemic as a whole 
and therefore may not understand why they cannot live their 
daily lives as normal
Children with medical needs cannot go to their routine 
appointments
Adjusting to school changes
Unable to spend time with friends
Coping may be challenging with little understanding
Communities coming together while staying apart:
Larger groups or Non- Profit Organizations provide resources 
that can’t be accessed to families that can’t leave their home. 
(Ex, Non- profit Southeast Asian Community stock on Rices 
and other foods sources and then transport to each family 
homes.)
Communities that are staying connect through facetiming and 
still continuing in events.
Neighbors help deliver food or other necessities.
Stressors :
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Cancelled events and opportunities (internships)
Online classes
Insufficient resources (internet)
Bills to pay with no income
Catching the virus
Increased screen time (school, social media, work):
Unintentional self isolation from family
Insomnia due to screen light
Higher pressure to compare yourself to others
Not leaving the house:
Laziness, no motivation
Irritability
Lack of new scenery
Boredom
Temptation to relapse
Depression
Self harm
Less exercise
Family Isolation:
When family member is hospitalized, no visitors are allowed
Some people die without being able to see their family again
Nursing homes do not let visitors in because residents are 
mostly high risk
Unable to visit family after staying in a separate county and/ 
or working in a different county.
Ability to receive medications:
Pharmacies are being overrun with orders
Some people that NEED their medications have to wait weeks 
to receive life saving medicines
SNAP (Supplemental 
Nutritional 
Assistance Program)
Relief money for 
children if already 
enrolled
Only tested for 
summer months
Not many 
nutritional 
requirements
CARES Act:
Increased funding 
for SNAP ($15.8 
billion) and child 
nutrition programs 
($8.8 billion)
Leads to positive and negative aspect, especially in differentiate from public school.
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Difficulty in 
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disrupt 
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Lack of Resources; 
Wifi, laptop, and 
adult guidens
Cold- like 
symptoms, fever, 
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Types of 
Medication
Epinephrine - used to treat 
severe allergic reactions
Various Antibiotics
Albuterol - used to treat 
asthma
Why do children need 
these?
Mental
Physical
Speech
Stress
Family that works 
closely with 
COVID-19 patients
Social Distancing
Worry
Sadness
Unhealthy eating 
habits
Unhealthy 
sleeping habits
Should not have in- person 
playdates with children from 
other households
When playing outside their 
own homes, it is essential 
they remain 6 feet apart
Limit time with older adults 
and people with serious 
underlying medical 
conditions
Postponing visits or trip to 
see older family members 
and grandparents
Ventalators
Governement
Biotech & 
Pharmaceuticals
Health Care
Nonprofit 
Industry
Breathing support for ill 
/ immature babies
Asthma
Serious infections
Certain heart 
conditions
Complications of 
diabetes
Chronic respiratory 
failure
How will this research 
impact the user group?
Long- term
Short- term
March 15-22 (pre quaranteen) Olivia's 
screen time was about 4hr and 55min a day. 
Aman's screen time was about 5hrs and 
26min a day
March 29-4 (last week) Olivia's screen time 
increased to about 7hr and 5min while 
Aman's increased to 7hrs and 20min
Olivia's increased 2hr 10min
Aman's increased 1hr 54min
Within 
Demographic:
Low- Income
Children's needs can 
be fulfilled outside of 
the school year
Students will have 
more stability and 
knowledge  during 
future crises
Child and Nutrition 
Programs
Different Culture/ 
Background
Communication in 
Generational 
Differences
State of NC
North Carolina Demographics of Low- Income Children
In North Carolina, there are 1,200,255 families with 2,241,156 
children.
Low- Income Children: 48% (1,085,279) of children live in low- 
income families (National: 41%)
HomeSchool
Issue With Lack of 
Resources
89% (221,920) of children whose parents do not have a high school degree live in low- 
income families.
73% (289,574) of children whose parents have a high school degree, but no college 
education live in low- income families.
36% (573,785) of children whose parents have some college or more live in low- income 
families.
Summer 
break
52% (568,793) of children in low- income families have at least one parent who is employed full- 
time, year- round compared to 91% (1,047,073) of children in above low- income families.
29% (320,130) of children in low- income families have at least one parent who is employed 
either part- year or part- time compared to 8% (87,363) of children in above low- income families.
 18% (196,356) of children in low- income families do not have an employed parent compared to 
2% (21,441) of children in above low- income families.
Where would the 
design be located?
Stationary location
Parental Employment
Mobile Structure
Parental Education
Central 
location
On school 
property
Opposite end 
of district 
(from school)
Ability to travel to 
different 
neighborhoods
What are the benefits 
that can result from 
this research?
Students can continue 
any therapy/medical 
help they may not be 
able to receive
Students can continue 
to receive free and 
reduced lunch
Students will have 
more opportunities to 
socialize with their 
peers
Students will have less 
of a challenge with 
language barriers
NEGATIVE ASPECTS: POSITVE ASPECT:
Less 
boredom & 
lower 
screentime
Helps families understand 
the importance of planning 
ahead when it comes to 
medication and equipment
Xiomara
Multiple medical 
issues that affect her 
airway, lungs, heart, 
and kidneys
"I feel less motivated to do my 
schoolwork now that classes are 
online. Especially since it is up to me 
to set aside time in my day to do it. 
Being at home makes me just want to 
do nothing"
- Olivia, 18
Questions arise as the 
pandemic spread.
"I stay up until 3am most nights 
scrolling through social media or 
watching Netflix. Mostly because I 
have nothing else to do and no 
routine to follow"
- Meleah, 17
Will there be enough 
medical supplies?
How will she continue 
to learn and grow 
while schools are 
closed and therapy 
unavailable?
What will happen if 
Xiomara gets sick?
Will she have access 
to the same health 
care as someone less 
disabled and more 
likely to survive?
Who will take care of 
Xiomara's complex 
medical needs if Hung 
and her husband 
contract the virus?
Supply shortages have 
already begun to 
emerge.
Distilled Water Ventilators
As bottled water is 
getting scooped up, 
distilled water is 
getting bought up 
and used as drinking 
water.
Distilled water is 
meant for medical and 
technical uses.
used to humidify the 
air in Xiomara's 
ventilator
makes it easier 
to breathe
prevents 
infection
minerals in tap water 
will damage machine Many parts need to 
be switched out or 
cleaned regularly
Monthly deliveries are 
made with these parts
Unsure if these deliveries will 
continue with growing demand of 
ventilators
Can provide wifi to 
those in need
Less negative emotional 
and physical effects
"I drink almost every night during 
quarantine and get hammered on 
random days of the week"
- Caroline, 18
Wifi Connection: Rural vs. Urban U.S. (2018)
How can we design to 
improve the overall health of 
those under 18 when going 
to school is not an option?
De
pr
es
sio
n
Over Eating
Figure B. An IDEXlab multidisciplinary team’s example of collecting an analyzing data related to 
user groups impacted by the COVID-19 pandemic. Work created in Miro.
A CURRICULUM PROGRAM BUILT AROUND THE OFFICE/STUDIO/SHOP 
INCORPORATING LEARNING OBJECTIVES FROM MULTIPLE COURSES IN A 
COLLABORATIVE MULTIDISCIPLINARY PROJECT ENVIRONMENT.
WHAT IS THE IDEXlab?
IDEXlab (Integrative Design Experience Laboratory)
DESIGN
BUILD
PERFORM
HOW WILL IDEXlab PROACTIVELY PLAN FOR THE UNKNOWN?
After a semester of unavoidable reactive curriculum pivoting, a proactive plan is identified to face continuing uncertainties of academic delivery. As we lay out our 
options, our minds are reminded of the importance of creating a plan that allows for flexibility and adaptability. In delivery options indicated to the left, we propose two 
options for alternative delivery methods for the spring in the event face to face meeting will not be feasible or will be limited. These options strive to meet the IDEXlab’s 
goals of multidisciplinary service learning and project based learning curriculum whether in person or virtually. The first option, which accounts for the least risk, 
identifies unique strategies for entirely remote collaboration with an external community partner, remote team collaboration, digital fabrication, and virtual construction 
adminsitration. The second option, provides a Hy-Flex model providing students, community partners, and faculty the opportunity to chose to collaborate face to face 
or remotely, creating communication channels that allow for all participants to stay involved. 
Unexpectedly transitioning to remote learning became a moment of growth for both faculty and students. A time to remind us to be flexible, adaptable, and open minded 
in our academic experience(s). As we continue to reflect on our flipped curriculum in the spring and evolve the strategies for the unknown of PBL in higher education, 
we consider the unknown territory ahead as providing more opportunities to continue learning new skills, making us only more resilient as educators, as community 
partners, and as students. 
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Concept + Schematic Development
On Site / Project
Design + Construction Documentation
Construction Administration
OP ION 01 |
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least risk
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Research / Client + Project Intro / Site 
Analysis
Shop Drawings / Fabrication
Concept + Schematic Development
On Site / Project
Design + Construction Documentation
Construction Administration
OPTION 02 |
HYFLEX REMOTE PBL / SL 
COLLABORATION
som risk
c urse/project is offered fully 
online and fully face- to- face
som  ha ds on learning
comm ication channeling 
challenging
opportunity for co struction 
oversight/management > 
pushing students into 
leaders in industry
learning method in realtime
D
ES
IG
N
 P
R
O
C
ES
S
C
O
N
ST
R
U
C
TI
O
N
 D
EL
IV
ER
Y
Post- Occupancy
Stamps / Permitting / Procurement / 
Construction Handoff
Client Communication + Collaboration Community Engagement and 
Collaboration
Presentation + Feedback
C
O
M
M
U
N
IC
AT
IO
N
 +
 C
U
LT
U
R
E
Culture!
Virtual Client 
Meetings
Virtual/Digital 
community input + 
communication
Collaboration 
conceptual software 
and sharing: Sketchup 
Trimble to collaborate, 
Miro for feedback and 
ideation sharing
Accessible 
Presentation 
Distribution and 
feedback
Digital Workshare | 
Revit Central Models, 
Bluebeam Revu for live 
rendering and 
collaboration,
Virtual/Digital 
drawing reviews 
by AHJ and 
consultants
How do we create a 
virtual culture?!
Allow time for 
"play". Create fun! 
Create 
conversation!
Virtual Client 
Meetings
Virtual/Digital 
community input + 
communication
Online sources for 
site analysis / 
Drone?!
Collaboration 
conceptual software 
and sharing: Sketchup 
Trimble to collaborate, 
Miro for feedback and 
ideation sharing
Digital/Virtual 
Workshare | Revit 
Central Models, 
Bluebeam Revu for live 
rendering and 
collaboration,
Virtual Meetings to 
touch base + 
collaborate
Virtual/Digital drawing 
reviews by AHJ and 
consultants
Digital Shop 
Drawings provided 
for external 
production
Digital Fabrication
External 
construction labor 
w/ virtual student 
driven/shadowed 
construction 
management
next- generation 
jobsite cameras 
for QA, 
productivity, 
safety, security, 
live time project 
progress
digital 
construction 
administration 
submittals
regular virtual 
communication
digital/virtual post 
occ 
interviews/data 
collection
anonymous 
sensors to trace 
patterns/use
in person while 
running virtual 
meetings for all 
participants
Virtual/Digital/F2F 
community input + 
communication
Collaboration 
conceptual software 
and sharing: Sketchup 
Trimble to collaborate, 
Miro for feedback and 
ideation sharing + 
realtime meetings and 
collaboration
Accessible 
Presentation 
Distribution and 
feedback
Digital Workshare | 
Revit Central Models, 
Bluebeam Revu for live 
rendering and 
collaboration,
Virtual/Digital/F2F 
drawing reviews 
by AHJ and 
consultants
How do we create a 
virtual / F2F culture?!
Finding ways to 
connect F2F 
students and 
online students?!
Hyflex Client 
Meetings
Hyflex: 
Virtual/Digital/In- 
person community 
input + 
communication
Hyflex site analysis, 
some in person 
(independent + in 
teams), shared virtual 
experience = enforces 
importance of strong 
site analysis
Collaboration 
conceptual software 
and sharing: Sketchup 
Trimble to collaborate, 
Miro for feedback and 
ideation sharing
Hyflex: Digital/Virtual 
Workshare | Revit 
Central Models, 
Bluebeam Revu for live 
rendering and 
collaboration,
Hyflex Meetings to 
touch base + 
collaborate
Hyflex: Virtual/Digital 
drawing reviews by 
AHJ and consultants
Physical Model 
production for 
prototyping> how do 
we share physical 
model experiences for 
virtual viewing?
How do maintain clear 
communication here? 
Recording?!
Digital Shop 
Drawings provided 
for external 
production
OR Hyflex 
fabrication 
considerations for 
fabrication
Hyflex 
construction 
scheduling
How do you 
maintain 
communication of 
constant progress 
for off site team 
members?
real- time digital 
construction 
administration 
submittals
Hyflex regular 
virtual 
communication
physical/digital/virt
ual post occ 
interviews/data 
collection
in person data 
collection and 
recording
